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DIGITAL MODULATION SCHEMES FOR HIGH SPEED 
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DIGITAL MODULATION SCHEMES FOR HIGH SPEED 
TRANSMISSION THROUGH LOW BANDWIDTH 
LOWPASS ANALOG LINKS 
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three profiles and three levels of picture complexity. The main profile has a low-level 
resolution of up to 288 lines/frame (VHS tape resolution), 30 frames/sec, 2.53 million 
pixels/sec and 4 Mbit/s. The main level has up to 576 lines/frame (NTSC studio 



Kennedy Space Center (KSC) is currently utilizing thousands of fiber-optic links for video 
transmission. The fiber optic-links consist of the following three basic units: 1) transmitter 
(5000TX-KSC); 2) fiber; 3) receiver (5000 RX-KSC). The transmitters and receivers are 
manufactured by Video Products Group (formerly known as PCO). 
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3. PROPOSED SOLUTIONS 
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Figure 3 illustrates the IF I-Q Constellation for QAM signal with M=16. Many, 
attractive features can be found when this scheme is applied to HDTV signal 
transport. 
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maximum bit rate to be transmitted via 11 MHz of channel bandwidth theoretically is 
88 Mbit/s. 

The third feature is that multilevel QAM makes it possible to accept parallel bits more 
easily. The number of parallel bits to be accepted by the modulator as a function of 
the M-ary levels is given by: 
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in-band data stream and low bandwidth (2 Mbit/s maximum) out-of-band data 
stream and delivers two demodulated, error corrected output data streams. 








ri 


actually designed to handle 2-, 4-, 8-, and 16-level VSB modes. The VSB* 
receiver will be able to automatically lock with modes under head end control. 
The IF frequency response of Zenith's 16-VSB can be seen in Figure 6. 




Figure 6: Zenith’s 16-VSB Modulator Frequency Spectrum 





3.3. M-ary Pulse Amplitude Modulation (M-PAM) 

Similar to the first stage of M-VSB modulation, this digital Pulse Amplitude 
Modulation (M-PAM) method applies Nyquist pulse shaping to a polar input signal 
producing a band limited modulating signal with a bandwidth B given by equation 
(3) [13] 
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4.1.2. Minimum Required Carrier-to-Noise Ratio 

Bit error rate (BER) for any M-ary system is a function of the carrier-to-noise 
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If the evaluation kit has an intermediate frequency (IF) of u rad Is. The PCO 
input signal Si is equal to 
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4.2.2 Compatibility with Future HDTV Set 
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The performance and inherent cost of QAM and VSB are remarkably similar or g 
speed digital transmission over analog links. Therefore, both modulation techntques 
should be investigated and their suitability for KSC networks should be carefuUy 
examined. This section proposed a plan consisting of three phases. These phases may be 
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Figure 10: Power Frequency Spectrums of KSC Channel Freq. Response and 16- 
VSB With Input Data Rate of 40 Mbit/s 
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scheme. 

• Write documentation and maintenance manual for the system. 
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